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AN INFLATION FORECASTrNG MODEL 
FOR THE 1980s 
By 
Peter J. Saunders 
AN INFLATION FORECASTING MODEL FOR THE 198Qs 
~ 
Peter J. Saunders 
The 1970s and early 1980s were characterized by accelerating inflation 
associated with increasing levels of unemployment. The traditional demand-
pull and cost-push theories of inflation failed to satisfactorily explain 
the prevailing situation. Instead, a plausible explanation for this 
unusual economic occurrence was offered by the rational expectations 
theory.1 It could conceivably be argued that under the conditions of 
increasing uncertainty about future price movements, the~economic partici-
pants may adopt rational type in favor of the traditional adaptive ap-
proach. 
The primary purpose of this paper is to empirically test the useful-
ness of the adaptive price-level specification for the inflation forecasts 
under the conditions of accelerated inflation. Hsiao's (1981) minimum FPE 
method is used to determine the optimal model specification.2 The study is 
divided into four major parts. The theoretical basis and the review of 
relevant literature are presented in the first section. The optimal model 
specification and the results of econometric estimations are outlined 
thereafter. Prediction exercises are then carried out. Finally, overall 
conclusions and policy impl ications are summarized. 
I. SURVEY OF LITERATURE 
The question of what factors determine the price level has been con-
sidered by many economists. Both monetary and nonmonetary expl anations of 
inflation are offered. Most monetary theories of inflation are based on the 
postulates of the Quantity Theory of Money.3 According to this explanation, 
price-level changes are fundamentally the function of changes in the money 
sup ply. Con seq u e n t 1 y, the rat e 0 fin f 1 at ion ten d s toe qua 1 the r a t~e 0 f 
monetary expansion in the long run.4 This monetary view has been empir-
2 
ica11y tested by many economists. In this respect, approaches pioneered by 
Andersen and Jordan (1968), Andersen and Carl son (1970), Carl son (1978), 
Karnosky (1976), Barro (1976 and 1977), and others have paved the way for 
empi ri ca 1 research.S 
A simple representation of the monetary view can be stated as follows: 
Here, the current rate of inflation (~Pt) is specified as a function of 
past and current changes in the money supp 1 y (~Mt-j). Th is speci fi cat ion 
assumes that inflationary expectations are formed along an adaptive basis.6 
Although the adaptive approach to the formation of inflationary expecta-
tions may be appropriate when prices are relatively stable, it loses some 
of its appeal when inflation is accelerating. It is conceivable to postu-
1 ate that i ncreas i ng uncerta i nty about future pri ces may force economi c 
agents to seek i nformat ion in addi t i on to past pri ces when formi ng thei r 
expectations about future inflation rates.7 In this sense, their behavior 
may become much more rationa1.8 Under such circumstances, adaptive price-
level specification would be inappropriate and could actually hinder infla-
tion forecasting. 
Empirically, it would be of interest to test the usefulness of an 
adaptive pric~-leve1 specification under conditions of accelerated infla-
tion, such as existed in the United States in the late 197~s and early 
1980s. This study's theoretical specification of the price-level equation 
is partially based upon the empirical work of Andersen and Carlson (1970). 
The price level equation can be specified in the fo1 lowing form: 
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Here, the change in the price level (6Pt) is a function of current and past 
changes in the economy·s total expenditures (6Yt_j) and in anticipated 
price changes (6P~). The economy·s total expenditures can approximate 
prevailing aggregate demand conditions. Therefore, although somewhat 
unorthodox, the above equation states that current inflation is a function 
of aggregate demand conditions and anticipated price-l~vel changes. This 
theoretical specification is consistent with both the monetarist and the 
keynesian views of demand-pull inflation.9 
A suitable proxy must be found for both of the independent variables. 
The nominal GNP can be used as an acceptable measure of the aggregate 
demand conditions in an economy. Assuming that autoregressive-type infla-
tion expectations prevai 1, the (pa) variabl e can best be approximated by 
past price-level changes. Consequently, the above price-level equation can 
be empirically estimated in the fol lowing fonm: 10 
J J 
%6P t = a + L aj%6Pt-j + L bj%6Yt-j + Ut j=2 j=l (1) 
where 6P t is the change in the price 1 evel (measured by the CPI), and 6Y t 
is the change in the nominal GNP. Changes in the money supply are not 
expl icitly included as an independent variable in the price equation to 
avoid the problem of double counting the effects of a monetary variable on 
the price 1 evel.11 Quarterly, seasonally adjusted data are used for all 
the variabl es.12 Equation (1) is estimated in the percentage change form 
for two periods, 1961 IV to 1972 IV and 1959 I to 1984 II. The purpose of 
this division is to ascertain whether an acceleration in the rate of infla-
tion in the 1970s bears any effects on the price-level specification 
adopted. 
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II. RESULTS OF EMPIRICAL ESTIMATION 
Many empirical studies on price-level determination including the 
pioneering studies by Andersen and Jordan (1968) and Andersen and Carlson 
(1970) rely on an arbitrary lag selection in their model specifications.13 
The selection of the end restrictions (in the case of the Almon [1965]) lag 
procedure can considerably influence the outcome of the test procedures.14 
This, in turn, can render the test results unreliable. Consequently, the 
appropri ate mode 1 spec i fi cat i on becomes cruci a 1. Hsi ao (1981) deve lops a 
procedure for optimal lag determination, combining the minimum final pre-
diction error (FPE) criterion developed by Akaike (1969a, b) with Granger's 
(1969) method. This procedure involves using several statistical steps for 
correct system identification.15 Hsiao's method is imp1 emen~ed by 
searching for the optimal lag structure over the previous fifteen quarters. 
In each case, the criterion of minimum final prediction error (FPE) ;s 
used. The mi nimum FPE can be ca 1 cu 1 ated as (SEE)2 • (T + K)/T, where SEE is 
the standard error of the regression, T is the number of observations, and 
K is the number of parameters. 
The test results are presented in Tables 1 and 2. As reported in 
Table 1, the smallest FPE for CPI results with seven lags. In order to 
obtain the results reported in Table 2, it is assumed that the CPI is the 
controlled variable. The nominal GNP is then treated as the manipulated 
variable. Selecting the lag structure specified in Table 1, the fPE of the 
control led variable is computed by varying the order of lags of the manip-
ulated variable from 2 to 15. The specification yielding the sma1 lest FP£ 
is reported in Table 2.1 6 It is clear from Table 2 that the following 
specification should be chosen for the price-level equation (1): 
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Table 1. The FPE of Fitting a One-Dimensional Autoregressive Process for 
CPI. 
The Order of Lags 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
FPE of % llCPI 
0.3978 
0.3465 
0.3454 
0.3428 
0.3326 
0.3285 
0.3393 
0.3395 
0.3349 
0.3383 
0.4020 
0.3524 
0.3631 
0.3689 
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Table 2. The Optimum Lags of the Manipulated Variable and the FPE of the 
Controlled Variable. 
Controlled 
Variable 
CP I (7) 
Manipulated 
Variable 
GNP 
The Optimum Lag of 
Manipulated Variable 
11 
FPE 
0.2002 
7 
J J 
%l1P t = a + 1: aj%6Pt_j + 1: bj%6Yt_j + Ut j=2 j=1 
j=2, . . . 7 j=l, . . . 11 
The results of estimating the price-level equation (1) for 1961 IV to 
1972 IV are reported in Table 3.17 R2 of 0.79 is both acceptable and 
encouraging given the simple specification of equation (1). A positive 
relationship is found to exist between the independent variables and the 
dependent variable, as initially the GNP and the P coefficients are posi-
tive. These results conform to standard economic theory, where it is 
assumed that a positive relationship exists between the state of the aggre-
gate demand and the price level. Examining the size of these coefficients 
also yields interesting results. The pattern of the GNP variable coef-
ficients implies that the impact of this variable is strongest in the first 
period, i.e., in the first quarter. On the whol e, equation (1) shows an 
acceptable empirical fit. The empirical results obtained are consistent 
with existing economic theory and with this study's hypothesis concerning 
price-level determination. 
Statistical results for the overall period 1961 IV - 1984 II are 
reported in Tabl e 4. A higher R2 of 0.86 indicates an improvement in the 
statistical fit.18 However, an increase in the standard error of regres-
sian from 0.26 to 0.37 may indicate instability in the equation. To deter-
mine whether this function is, in fact, unstable, the F test is carri -ed 
out. This test yields F = 14.93, critical F = 1.75. This clearly indicates 
that HO can be rejected at the five percent level of significance. Con-
sequently, some empirical evidence of structural change in the price-level 
; ~ : 
Table 3. Price Equation (1). 
Sample period: 1961 IV - 1972 IV. 
J J 
%6Pt = a + L aj%6Pt-j + .L bj%6Yt-j + Ut j=2 J=1 
R-squared 
Adjusted R-squared 
S.E. of Regression 
Durbin-Watson 
F-statistic 
a 
%6CPI (-2) 
(-3) 
(-4) 
(-5) 
(-6) 
(-7) 
%6GNP (-1) 
(-2) 
(-3) 
f- 4) 
-5) 
f- 6) 
-7) 
f=~l (-10) 
(-11) 
0.791131 
0.659621 
0.259187 
2.046113 
6.015743 
Coefficient 
-0.6532087 
0.0916969 
0.2630530 
0.0882162 
0.3417286 
-0.1526038 
-0.0244449 
0.1231573 
0.0542010 
0.0255200 
0.0263324 
0.0882704 
0.0320172 
0.0622443 
-0.0219255 
0.0784968 
0.1053335 
-0.0135362 
Standard Error 
0.2891059 
0.1788310 
0.1780488 
0.1621009 
0.1641407 
0.1697028 
0.1743798 
0.0700560 
0.0655358 
0.0725241 
0.0751565 
0.0665917 
0.0717600 
0.0634916 
0.0712810 
0.0602882 
0.0596944 
0.0590815 
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T-Statistic 
-2.2594100 
0.5127575 
1.4774205 
0.5442058 
2.0819254 
-0.8992413 
-0.1401820 
1.7579834 
0.8270432 
0.3518830 
0.3503668 
1.3255470 
0.4461704 
0.9803555 
-0.3075931 
1.3020268 
1.7645445 
-0.2291106 
:~ 
Table 4. Price Equation (1). 
Samp 1 e peri od: 1961 I V - 1984 1 I • 
J 
R-squared 
Adjusted R-squared 
S.E. of Regression 
Durbin-Watson 
F-statistic 
a 
%6CPI (-2) 
(-3) 
(-4) 
(-5) 
(-6) 
(-7) 
%6GNP (-1) 
(-2) 
(-3) 
(-4) 
(-5) 
(-6) 
(-7) 
(-8) 
(-9) 
(-10) 
(-11) 
J 
0.865120 
0.833710 
0.373614 
1.954732 
27.54256 
Coefficient 
-1.6703069 
-0.2010248 
0.4747603 
0.1412128 
0.1393507 
-0.1340024 
-0.2172057 
0.1835357 
0.1321316 
0.1219172 
0.1084799 
0.0919035 
0.1678572 
0.1740215 
0.0693102 
0.0187548 
0.1270615 
0.1394786 
9 
Standard Error T-Statistic 
0.2224316 -7.5093066 
0.1059448 -1.8974475 
0.1091821 4.3483338 
0.1054741 1.3388390 
0.1047428 1.3304089 
0.1009756 -1.3270769 
0.0988941 -2.1963465 
0.0433109 4.2376292 
0.0438800 3.0112066 
0.0474767 2.5679366 
0.0472005 2.2982759 
0.0467359 1.9664428 
0.0450190 3.7285878 
0.0455170 3.8232217 
0.0473416 1.4640438 
0.0470523 0.3985944 
0.0478719 2.6541984 
0.0442166 3.1544383 
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specification is found. One obvious interpretation of this result is that 
accelerated inflation in the 1970s caused this structural change. 
III. PREDICTION RESULTS 
The final test of the performance of equation (1) involves prediction 
exercises, wherein actual and predicted values of the Pt variable are 
compared. Actual values of coefficients obtained from.the sample period 
1961 IV to 1972 IV are used to generate predicted values of the endogenous 
variable for the 1973 I to 1984 II period. The results of this prediction 
exercise are illustrated in Figure 1 and Table 5. Equation (1) displays an 
excellent tracking ability throughout. Most of the major turning points are 
picked up accurately. The main divergence seems to take place between the 
fourth quarter 1981 and first quarter 1983. Throughout this period, the 
estimated path exceeds the actual path. One interpretation of this result 
is that the estimated path can be regarded as a long-term trend. This trend 
can be temporari ly interrupted by short-run variations. In spite of this 
divergence, the overall predictive ability of this specification cannot be 
denied. 
IV. OVERALL CONCLUSIONS 
One major advantage of this study is its appropriate model specifi-
cation. Hsiao's method for correct system identification avoids the arbi-
trary 1 ag sel ection. The arbitrary 1 ag and end restriction sel ection can 
seri ous 1 y impede the effi c i ency of other simi 1 a r i nf 1 at i on forecast i ng 
models. Under such circumstances, the test results can be affected by the 
particular lag choice.19 Test results using Hsiao's procedure are not 
subject to this problem. As such, they may well be more reliable and 
meaningful. 
%b of CPI 
4 
Actual 
--
Estimated 
3 
2 
1 
·73 74 75 76 77 78 79 80 81 
Figure 1. Actual and predicted CPI time path, estimated in percentage rate of change, equation (1). 
I 
,.:-. 
~ 
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Table 5. Percentage Change in CPI Equation (1) Predictions. 
Year Actual Predicted Error 
1973.1 1.418436 1.150927 0.267509 
1973.2 2.175605 1.507222 0.668383 
1973.3 2.205319 1.791720 0.413599 
1973.4 2.380962 2.164219 0.216743 
1974.1 2.761619 1.991318 . 0.770487 
1974.2 2.828854 1.776963 1.051891 
1974.3 3.094911 2.518669 0.576242 
1974.4 2.868581 2.411590 0.456991 
1975.1 1.815826 1.567474 0.248352 
1975.2 1.592357 1.544097 0.048260 
1975.3 2.131658 1.962009 0.169649 
1975.4 1.596075 1.881531 -0.285456 
1976.1 . 0.966771 1.477734 -0.510963 
1976.2 1.256727 1.667718 -0.410991 
1976.3 1.595743 1.417638 0.178105 
1976.4 1.105299 1.349856 -0.244557 
1977.1 1.783654 1.974849 -0.191195 
1977.2 2.148108 1.963935 0.184173 
1977.3 1.438852 1.705288 -0.266436 
1977.4 1.091108 2.036526 -0.945418 
1978.1 1.726928 2.293466 -0.566538 
1978.2 2.599466 2.301814 0.297652 
1978.3 2.326784 2.864617 -0.537833 
1978.4 2.021223 2.776990 -0.755767 
1979.1 2.526006 2.727249 -0.201243 
1979.2 3.429955 2.877119 0.552836 
1979.3 3.269500 2.710155 0.559345 
1979.4 2.939846 3.166469 -0.226623 
1980.1 3.910366 3.089545 0.820821 
1980.2 3.594081 2.536473 1.057608 
1980.3 1.877554 2.039878 -0.162324 
1980.4 2.644233 2.438000 0.206233 
1981.1 2.615137 2.711632 -0.096495 
1981.2 2.320276 2.440861 -0.120585 
1981.3 2.862458 1.998478 0.863980 
1981.4 1.445609 2.014797 -0.569188 
1982.1 0.819376 1.948679 -1.129303 
1982.2 1.519430 1.671709 -0.152279 
1982.3 1.914375 1.710620 0.203755 
1982.4 0.204920 1.065406 -0.860486 
1983.1 -0.068160 0.519657 -0.587817 
1983.2 1.261931 1.112576 0.149355 
1983.3 1.212532 1.080857 0.131675 
1983.4 0.865227 0.509738 0.355491 
1984.1 1.088746 0.708904 0.379842 
1984.2 1.077030 1.129307 -0.052277 
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Although the empirical results found in this study seem to support the 
hypothesis of a structural change in the 1970s, the adaptive expectations 
theory of price-level determination is sustained. This conclusion is evi-
dent not only from a very good empirical fit of equation (1), but also from 
the results of the prediction exercises. It would, therefore, appear that 
despite the accelerated rate of inflation in the 1970s, the adaptive expec-
tations theory performs satisfactorily in explaining changes in the infla-
tion rate during this period.20 Consequently, the adaptive price-level 
equation developed in this study can be of major importance in forecasting 
future inflation. Its relatively simple specification combined with its 
accuracy of pred i ct i on makes equat ion (1) preferab 1 e to many other more 
complex forecasting models. The accuracy of predictions does not appear 
to be seriously hindered by accel erated infl ation. This predicti ve power 
can only be expected to improve with the stabi 1 ization of an infl ation 
rate. 
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FOOTNOTES 
1. The basic postulate of the rational expectations theory asserts that 
any type of economic stabilization policy will have no impact on the 
economy's real output. In terms of monetary policy, the rational 
expectations theory maintains that changes in the money supply will 
lead to corresponding changes in the price level with no effect on 
real output and employment. For a further explanation of this view, 
see Lucas (1972, and 1973), Barro (1976), Berkman (1980), Fisher 
(1977), and many others. 
2. The FPE method is described in detail in the subsequent part of this 
paper. 
3. For a detailed discussion of this view, see Humphrey (1974). -. 
4. The long-run proportionality between changes in the stock of money and 
changes in the general price level may be affected by velocity and 
income growth. 
5. The monetary explanation of inflation has been empirically supported 
by the staff members of the St. Louis Fed, among others. Their work 
includes the original St. Louis (1970) model. This model was recently 
updated by Meyer and Vavres (1981). 
6. A s imp 1 eve r s ion 0 f the a d apt i vee x p e c tat ion s the 0 r y ass e r t s t hat 
current pri ces are pure 1 y a functi on of past pri ces. In thi s sense, 
past prices are taken as the only guide to future prices. 
7. A theoretical argument supporting this assertion can be presented in 
terms of the costs to market participants of incorrectly anticipating 
inflation. This cost is relatively low when inflation is underesti-
mated by one or two percentage poi nts. The decrease in rea 1 wages is 
relatively small under such circumstances. However, if an unexpected 
acceleration in inflation causes a large estimation error, then real 
wages may be reduced considerably. Under such circumstances, it is 
reasonable to assume that market participants will feel compelled to 
search for information in addition to past prices. Hence, in this 
sense their behavior may well become more rational. 
8. In terms of Muth's (1960 and 1961) analysis, rationality implies that 
all the available information must be utilized and that this infor-
mation must be utilized efficiently. 
9. Both views a1 low for the possibility of the demand-pull inflation. The 
disagreement centers on what factors can increase the aggregate 
demand. Monetarists assert that the nominal GNP and the aggregate 
demand can effectively be increased only through monetary policy. In 
their view, fiscal pol icy's only effect is on the allocation of re-
sources between the private and the public sectors with no effect on 
economy's aggregate demand, see B1 i nder and So low (1976), and others. 
Keynesians on the other hand, assert that the level of aggregate 
demand can be effectively increased through both monetary and fiscal 
.. 
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actions. For an empirical investigation of both of these views, see 
Andersen and Jordan (1968). 
10. Andersen and Jordan's (1968) assumptions concerning the determination 
of the nominal GNP are adapted. 
11. For a further theoretical justification of this type of price-
level equation, see Andersen and Jordan (1968), and Andersen and 
Carl son (1970). 
12. All the data used in this study are seasonally adjusted at the source. 
However, the lag distributions used are long enough to prevent any 
bias from the source to seriously affect the test results. For a 
further discussion of this point, see Sims (1972, p. 546). 
-
13. Both Andersen and Jordan (1968), and Andersen and Carlson (1970) 
studies use the Almon (1965) lag selection procedure. 
14. For the discussion of the Almon lag procedure and the polynomial 
degree selection, see Batten and Thornton (1983), Schmidt and Waud 
(1973), Trivedi and Pagan (1979), and others. 
15. This procedure is outlined in detail by Hsiao (1981, pp. 92 - 93). 
16. For a further description of this method, see Hsiao (1981). 
17. The Cochrane - Orcutt (1949) procedure is used in estimating equation 
( 1) • 
18. The specification and fit of the above price level equation appears 
to be somewhat superi or to the ori gi na 1 St. Loui s (1970) pri ce equa-
tion. The St. Louis resul ts for the time period 1955 I to 1969 IV are 
R2 = 0.87; SE = 1.07; and DW = 1.41. 
19. For a further di scussi on of thi s poi nt, see Bi swas and Saunders 
(1985). 
20. It is possible to postulate that the actual acceleration in the rate 
of inflation in the 1970s was not high enough to justify the rational-
type of behavior. 
16 
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